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CHAPTER 1 
INTRODUCTION 


A digital multimeter is a fundamental device for testing, diagnosing, and 
investigating electrical circuits, parts and gadgets. The primary digital 
multimeter was presented in the late-1970s, and has demonstrated 
substantially more exact and dependable than the old needle-based simple 
meters. It's utilized essentially to quantify voltage (volts), current (amps), 
and opposition (ohms). In any case, that is only the start of what this 
shockingly valuable device can do. 


CHAPTER 2 
USES OF DIGITAL MULTIMETER 


The following are five basic uses for your digital multimeter. Note that the 
guidelines given here are appropriate to most multimeters. Be that as it may, 
the specific methods and how the screen peruses out might vary marginally 
dependent on the highlights and elements of your specific gadget. 
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Warning: Working with power and electrical segments can be possibly 
hazardous. Outrageous safety safeguards must be followed when taking 
electrical estimations. Before utilizing an digital multimeter, make certain to 
peruse and completely comprehend the directions and admonitions laid out 
in the proprietor's manual. 


1 


Testing Batteries 
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A new battery will create marginally more than its evaluated voltage (for 
this battery, 1.5 volts). Note that this meter has two separate settings: one 
for volts, exchanging present and another for volts direct present 


Beginning with the least difficult, most essential test, utilize the voltage 
mode on your meter to check battery yield. First attachment the meter's dark 
test into the jack checked - COM (normal). Supplement the red test into the 
jack named Volts or +V (close to the V, you may likewise observe an image 
that resembles a topsy turvy horseshoe, we'll get to that in a moment). Most 
present day meters make this arrangement everything except idiot proof by 
additionally shading coding the jacks. The dark normal test goes into the 
dark jack; the red test goes in the red jack. Presently turn the rotating switch 
(dial) to Volts DC; since batteries gracefully direct current (DC), not 
exchanging current (AC). 


Hold the tip of the red test against the battery's certain (+) outward-molded 
terminal, and the dark test against the negative (- ) internal formed terminal. 
The battery voltage will peruse out on the meter's showcase screen. For 
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instance, a completely energized AA battery ought to have a perusing of at 
any rate 1.5 volts. Furthermore, you can utilize your multimeter to test for 
all intents and purposes any battery going from AAAs to vehicle batteries. 


Note that the previously mentioned procedure just tests voltage, not the 
battery's capacity to gracefully current under burden. The test gives you an 
unpleasant thought of whether the battery is acceptable, shot, or should be 
charged. 


2 
Testing Electrical Outlets 


Voltage perusing from an outlet in a cutting edge home will differ from, 
regularly, 110 volts to marginally in excess of 120 volts. Due to the 
potential for electrical stun playing out this test, practice outrageous alert. 


Here's the manner by which to decide whether the divider outlets in your 
house are conveying the right voltage, which in most present day homes is 
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120 volts. Fitting the dark test into the meter's dark COM jack, and the red 
test into the red Volts jack. At that point turn the rotating change to Volts 
AC (Vac), which is additionally shown by a wavy line on the dial. 


Drive the tip of the red test into the shorter (hot) of the two vertical 
openings on the outlet. Addition the dark test into the more drawn out 
opening (unbiased). Check the readout on the meter's screen. An 
appropriately working outlet should deliver 110 to 120 volts. Next, expel 
the dark test from the outlet—leave the red test set up—and embed the dark 
test into the little, adjusted gap (ground) beneath the two openings. The 
perusing ought to continue as before. In the event that it doesn't, the outlet 
is inappropriately wired or maybe the ground is missing; call a circuit tester. 


3 
Testing a Wall Switch 


Got a broken roof light? Here's the means by which to decide whether the 
issue is with its switch. To start with, turn off the ability to the switch, expel 
the spread plate, and unscrew the change from its wires. Before detaching 
the wires, mark them or snap a picture with your telephone to guarantee you 
reconnect them effectively. Slacken the switch terminal screws, unfasten the 
wires from them, and evacuate the switch. 


Turn the meter's dial to the Ohm setting. Set the opposition range to X1. 
Skirt this progression if your meter has auto-extend (you can let you know 
have an auto-going meter in the event that you turn the dial to the Volts AC 
(Vac) setting, "auto" shows up on the screen). Attachment the dark test into 
the COM jack and the red test into the red V jack. 


To test a solitary shaft switch (the least difficult kind; it has two metal 
screws and one green screw). Flip the change to the Off position. Presently 
contact the meter's tests to the metal screw terminals on the switch-it 
doesn't make a difference which test contacts which screw. 
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With the switch killed, you ought to get a perusing of O.L (you may 
likewise get different readings, for example, 99999 or an image like this I or 
even this: L). This implies Over Load or Over Limit; the obstruction is high 
to such an extent that it can't be estimated. From the start this doesn't appear 
to bode well (you would figure the meter would peruse zero ohms), yet the 
meter is revealing to you that when no inward contacts are contacting inside 
the switch, the opposition over the open contacts is huge to the point that 
the meter can't understand it. Presently flip the switch On and the meter 
should peruse short of what one ohm. On the off chance that it doesn't, the 
switch is flawed and ought to be supplanted. 


Another basic test is to turn the meter dial to the situation for progression. 
This implies a persistent electrical way. The image for coherence on the 
meter's face is a wedge shape that shows clamor waves transmitting out 
from a point. Interface the meter over the switch contacts and flip the 
switch all over. The switch is acceptable if the meter blares with the switch 
in the On position. The switch is awful if the meter doesn't blare with the 
switch turned to On. 


4 


Testing Extension Cords 
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Note the perusing O.L. on the meter face. This is anything but a zero Ohm 
perusing. With one meter test contacting the ground outlet and the other test 
purposely contacting plastic, the meter is depicting a condition in which 
opposition is so high, it can't understand it. Check your meter's manual for 
what the meter will show when the perusing is Out of Limit, Over Limit or 
Infinite Ohms 


It's brilliant to utilize your meter to every so often test old electrical ropes 
on the grounds that harmed lines can stun you or light a fire. Start by 
unplugging the additional string from the divider and turning the meter's 
dial to the Ohm setting. 


To test the string's ground, drive the red test into the little opening on the 
female finish of the rope. At that point contact the dark test to the round 
(ground) prong projecting from the male end. A consistent circuit estimated 
from these two closures will have an opposition of.8 ohms or even less. 
Presently, contact the red test to every one of the level prongs on the male 
end to guarantee an O.L perusing. There ought to be an open circuit when 
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the line is broke down in this style; there ought to be no contact between the 
wire that associates the ground pin and both of the other two wires inside 
the string. 


Next, embed the red test into the short (hot) opening on the female finish of 
the string. Contact the dark test to the thin level prong on the male end. 
Electrical progression through the line will have an obstruction of .8 ohms 
or less. At that point contact the dark test to the wide level prong and 
afterward the round prong, the meter should show no progression and an 
O.L. for perusing in these two positions. 


At last, take the red test and drive it into the more drawn out (unbiased) 
space on the female finish of the string. Take the dark test and contact the 
wide level prong. The continuity will have an obstruction of .8 ohms or 
less. Contact the dark test to the limited prong and afterward the round 
prong for an O.L. perusing. 


In the wake of affirming that the line doesn't have any shorts, run a voltage 
test. Attachment the line into an electrical outlet and turn the meter's dial to 
Volts AC. Supplement the dark test into the round opening in the female 
finish of the rope, and drive the red test into the tight space. You ought to 
get a perusing near 120 volts. Presently move the red test into the more 
extended (nonpartisan) opening to affirm a perusing of around .1 millivolts 
(there is insignificant voltage between the outlet's ground and unbiased and 
the rope's ground and impartial). 


Leave the red test in the more extended opening and move the dark test to 
the shorter space to get a voltage perusing of around 120 volts, affirming 
that the electrical rope is in acceptable condition. 


5 


Reading Temperatures 


Other than the entirety of its stunning electrical-testing abilities, most 
current multimeters can likewise take temperature readings. Just pivot the 


www. lI echnicalBooksPDF.com 


meter's dial to the temperature mode, at that point press the select catch to 
flip among Fahrenheit and Celsius. 


Fitting the thermocouple into the meter to peruse air temperature, or 
addition the temperature test to take temperature readings of fluids, gels or 
on the other hand to follow the surface temperature of a gas dryer. You can 
watch the apparatus' temperature cycle without contacting it with your 
hand. 


CHAPTER 3 


SAFETY PRECAUTIONS TO OBSERVE WHEN WORKING WITH A 
MULTIMETER 


Build up the propensity for keeping your fingers on the meter's plastic and 
elastic parts to abstain from reaching empowered metal surfaces. 


Wear safety glasses while doing electrical testing, particularly to monitor 
yourself if an electrical glimmer happens. 


Red versus dark: The meter will work accurately on the off chance that you 
stir up which test goes into which jack, yet start connecting red to red, dark 
into dark as a methods for preparing yourself to connect those hues with 
extremity and its images (the + and - signs and hues that go with electrical 
terminals and wires). 


Novices ought to consistently chip away at electrically dead frameworks. In 
the event that notably, the segment 1s live (stimulated, in circuit repairman 
talk), you may inadvertently short between the mass of a metal box and the 
electrical gadget you're trying. This can cause a circular segment streak that 
will frighten you. It could likewise give you an awful stun, a consume or 
consume the electrical segment. On the off chance that it wasn't harmed 
previously, it will be currently. In the most pessimistic scenario, the 
electrical stun could slaughter you. 
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Indeed, it's a smart thought to test an additional rope for coherence and 
impedance, yet consistently review your ropes outwardly, checking for 
regions that are cut, scraped or squashed. 


Know your meter. Comprehend what the images all over mean and when 
those images show up on the screen, be clear about what you're taking a 
gander at. For instance, a few meters may peruse 99999.99 rather than O.L. 
The spot to begin with your meter is its proprietor's manual. 


Normally a meter isn't broken when its quit perusing (accepting that it has a 
decent battery). You may have blown its breaker. Peruse the manual about 
how to supplant the wire (ordinarily it's situated behind a little bring forth 
joined with small screws). Supplant the circuit with one of a similar size, 
connect the board, and continue. 


Temperature: When electrical parts, for example, switches, wiring and 
outlets heat up, that normally demonstrates an issue. "I generally tell clients, 
if it's hotter than a child's jug, focus." This isn't the time or spot for beginner 
fix measures. Close off capacity to the circuit, and call an electrical 
technician. 


CHAPTER 4 


Choosing a multimeter 


You can locate a wide assortment of multimeters with various 
functionalities and exactness. A fundamental multimeter costs about $5 and 
measures the three least difficult yet most significant qualities in your 
circuit: voltage, current, and obstruction. 


Anyway you can figure that this multimeter won't last more and isn't 
extremely exact. The best multimeter for you will rely upon what you 
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expect to do, in case you're a fledgling or an expert circuit repairman, and 
on your financial plan. 


Getting acquainted with a multimeter 

A multimeter is created by four basic segments: 
Display: this is the place the estimations are shown 
selection knob: this chooses what you need to gauge 


Ports: this is the place you plug in the tests 
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Probes: a multimeter accompanies two probes. For the most part one is red 
and the other is dark. 


Note: There isn't any distinction between the red and the dark tests, only the 
shading. 


Along these lines, expecting the show: 
the dark test is constantly associated with the COM port. 


the red test is associated with one of different ports relying upon what you 
need to gauge. 


Ports 


The "COM" or "—" port is the place the dark test ought to be associated. 
The COM test is routinely dark. 
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10A is utilized when estimating enormous flows, more noteworthy than 
200mA 


uAmA is utilized to quantify current 
Vq@ permits you to quantify voltage and obstruction and test continuity 


This ports can shift contingent upon the multimeter you're utilizing. 


CHAPTER 5 
HOW TO USE DIGITAL MULTIMETER 
Estimating Voltage 
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You can gauge DC voltage or AC voltage. 
The V that has a straight line means DC voltage. 


The V that has the wavy line means AC voltage. 


— oo — 


To gauge voltage: 


Set the mode to V with a wavy line in case you're estimating AC voltage or 
to the V with a straight line in case you're estimating DC voltage. 
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Ensure the red test is associated with the port with a V close to it. 


Interface the red test to the positive side of your part, which is where the 
current is coming from. 


Associate the COM test to the opposite side of your part. 
Peruse the incentive on the presentation. 


Tip: to gauge voltage you need to interface your multimeter in 
corresponding with the part you need to quantify the voltage. Putting the 
multimeter in equal is setting each test along the leads of the segment you 
need to quantify the voltage. 


Model: estimating a battery's voltage 


In this model we're going to gauge the voltage of a 1.5V battery. You realize 
that you'll have roughly 1.5V. In this way, you should choose a range with 
the choice knob that can peruse the 1.5V. So you should choose 2V on 
account of this multimeter. In the event that you have an autorange 
multimeter, you don't need to stress over the range you have to choose. 


www.TechnicalBooksPDF.com 


Imagine a scenario in which you didn't have the foggiest idea what was the 
estimation of the voltage. On the off chance that you have to quantify the 
voltage of something, and you don't have the foggiest idea about the range 
wherein the worth will fall under, you have to attempt a few extents. 


On the off chance that the range you've chosen is lower than the genuine 
worth, on the showcase you'll peruse | as appeared in the image 
underneath. The | implies that the voltage is higher than the range you've 
chosen. 


In the event that you select a higher range, most piece of the occasions 
you'll have the option to peruse the estimation of the voltage, however with 
less exactness. 
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Model: estimating voltage in a circuit 


In this model we'll tell you the best way to gauge the voltage drop over a 
resistor in a basic circuit. This model circuit illuminates a LED. 


TIP: two parts in equal offer voltage, so you ought to associate the 
multimeter tests in corresponding with the segment you need to quantify the 
voltage. 


To wire the circuit you have to interface a LED to 9V battery through a 470 
Ohm resistor. 


To gauge the voltage drop over the resistor: 


You simply need to put the red test in one lead of the resistor and the dark 
test on the other lead of the resistor. 


The red test ought to be associated with the part that the current is 
originating from. 


Likewise, remember to ensure the tests are connected the correct ports. 
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Estimating Current 


To gauge current you have to hold up under as a top priority that parts in 
arrangement share a current. In this way, you have to associate your 
multimeter in arrangement with your circuit. 


TIP: to put the multimeter in arrangement, you have to put the red test on 
the lead of a part and the dark test on the following segment lead. The 
multimeter goes about as though it was a wire in your circuit. In the event 
that you separate the multimeter, your circuit won't work. 


Prior to estimating the current, be certain that you've connected the red test 
in the correct port, for this situation nAmA. In the model underneath, a 
similar circuit of the past model is utilized. The multimeter is a piece of the 
circuit. 
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Estimating Resistance 


Attachment the red test into the correct port and turn the selection knob to 
the opposition segment. At that point, interface the tests to the resistor 
leads. The manner in which you interface the leads doesn't make a 
difference, the outcome is the equivalent. 
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As should be obvious, the 470 resistor, just has 4610. 


Checking Continuity 


Most multimeters give an element that permits you to test the progression 
of your circuit. This permits you to effectively distinguish bugs, for 
example, defective wires. It likewise causes you check if two purposes of 
the circuit are associated. 


To utilize this usefulness select the mode that resemble a speaker. 
How does continuity work? 


On the off chance that there is extremely low opposition between two 
focuses, which is not exactly a couple of ohms, the two focuses are 
electrically associated and you'll hear a ceaseless sound. 
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On the off chance that the sound isn't nonstop or on the off chance that you 
don't hear any solid whatsoever, it implies that what you're trying has a 
defective association or isn't associated in any way. 


Cautioning: To test coherence you should kill the framework! Mood killer 
the power flexibly! 


Contact the two tests together and, as they are associated, you'll hear a 
persistent sound. 


To test the coherence of a wire, you simply need to interface each test to the 
wire tips. 
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Wrapping up 


A multimeter is a basic instrument in any hardware lab. In this current 
Beginner's Guide, we've told you The best way To Use a Multimeter. 
You've figured out how to quantify voltage, current and opposition, and 
how to check continuity. 


THE END 
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